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The present invention relates to video communications apparatus, and more specifically to a multipoint video teleconferencing 
apparatus and a system using it. 

In a conventional video teleconferencing system, data-compressed video signals from user terminals are received by a video 
teleconferencing apparatus where they are data-decompressed and integrated into a single frame format by the use of a video 
multiplexer. The integrated frame format signal is then data-compressed for transmission to the user terminals. However, due to the 
data compression, the boundary between the individual frame components of an integrated frame format signal is not determinable. 
Therefore, it is impossible to further provide integration of a data-compressed integrated frame format signal with another data- 
compressed integrated frame format signal. Although integration of all user signals into a single frame format may be possible by 
sending user signals to several video teleconferencing apparatus of a network, the cost of communications channels would increase 
disproportionately with increase in the number of user terminals. 

It is therefore an object of the present invention to provide a video teleconferencing apparatus that allows economic 
implementation of a network of video teleconferencing apparatus. 

Another object of the present invention is provide a video teleconferencing apparatus capable of integrating data-compressed 
integrated frame format signals. 

A further object of the present invention is to provide a video teleconferencing apparatus which allows processing of video signals 
without data compression and decompression processes. 

A further object of the present invention is to provide a video teleconferencing apparatus which allows efficient utilization of 
communication channels. 

According to a first aspect of the present invention, there is provided a video teleconferencing apparatus which comprises a 
plurality of interfaces connected to communication channels for receiving data-compressed integrated frame format signals, each 
of the integrated frame format signals containing a plurality of video frames of user terminals. A plurality of data decompression 
decoders are respectively connected to the interfaces for decompressing the data-compressed integrated frame format signals and 
producing a plurality of data-decompressed integrated frame format signals. A controller is connected to the interfaces for 
receiving control signals from the channels and producing therefrom an address-signal. A plurality of extraction circuits are 
respectively connected to the decoders for extracting desired ones of the video signals from each of the data-decompressed 
integrated frame format signals in accordance with the address signal from the controller. A video integrator is provided for 
integrating output signals of the extraction circuits and producing an integrated frame format signal. A data compression encoder 
compresses the integrated frame format signal and coupling the compressed signal to the interface. 

According to a second aspect, there is provided a video communication system comprising a plurality of local teleconferencing 
apparatus respectively associated with groups of user terminals for receiving data-compressed video signals. Each of the local 
teleconferencing apparatus comprises a plurality of data decompression decoders for decompressing the video signals from the 
user terminals of the associated group. The output signals of the decoders are integrated by a video integrator to produce an 
integrated frame format signal, which is data compressed by a data compression encoder and transmitted together with control 
signals from the user terminals of the associated group to a central teleconferencing apparatus.The central teleconferencing 
apparatus comprises a plurality of interfaces connected respectively to the local teleconferencing apparatus for receiving the data- 
compressed integrated frame format signal and the control signals from each local teleconferencing apparatus. A plurality of data 
decompression decoders are respectively connected to the interfaces for decompressing the data-compressed integrated frame 
format signals from the respective local teleconferencing apparatus and producing a plurality of data-decompressed integrated 
frame format signals. A controller is connected to the interfaces for receiving the control signals via the interfaces and producing 
therefrom an address signal.A plurality of extraction circuits are respectively connected to the decoders for extracting desired ones 
of the video signals from each of the data-decompressed integrated frame format signals in accordance with the address signal 
from the controller. A video integrator provides integration of output signals of the extraction circuits to produce an integrated 
frame format signal. A data compression encoder compresses the integrated frame format signal and transmitting the compressed 
integrated frame format signal to each of the local teleconferencing apparatus via the interfaces. 

According to a third aspect, there is provided a video teleconferencing apparatus comprising a plurality of interfaces respectively 
connected to communication channels for receiving data-compressed video signals therefrom, each of the video signals containing 
a full-size frame, a smaller-than-full-size frame, or a multiplex of the full-size and smaller-than-full-size frames. A controller is 
connected to the interfaces for receiving control signals from the channels and producing therefrom a command signal. A plurality 
of frame deformatters are connected respectively to the interfaces for decomposing the video signals therefrom into constituent 
frames. A switch is provided having a plurality of input ports connected respectively to the frame deformatters to receive the 
decomposed frames therefrom and a plurality of output ports for routing each of the decomposed frames to one of the output ports 
in accordance with the command signal from the controller. A plurality of frame formatters are connected respectively between the 
output ports of the switch and the interfaces, each of the frame formatters being responsive to the command signal for converting a 
plurality of decomposed smaller-than-full-size frames routed thereto via the corresponding output port into a multiframe format 
signal and converting a decomposed full-size frame routed thereto via the corresponding output port into a single frame format 
signal, the multiframe format signal and the single frame format signal being supplied to a corresponding one of the interfaces. 
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According to a fourth aspect, the present invention provides a video communication system comprising a plurality of user 
terminals and a teleconferencing apparatus. Each of the user terminals comprises a data compression encoder which is responsive 
to a command signal for producing a first data-compressed video signal having a full-size frame format, a second data-compressed 
video signal having a smaller-than-full-size frame format, or a multiplex of the first and second data-compressed video signals. A 
frame formatter converts the output of the data compression encoder into a single frame format signal or a multiframe format 
signal and forwarding the output of the frame formatter to a communication channel. A video signal from' the channel are 
decomposed by a frame deformatter into constituent frames and' data-decompressed by a decoder.If the frames are of full-size 
frame format, they are directly supplied to a display unit. If the frames are of smaller-than-full-size frame format, they are 
converted to an integrated frame format before being applied to the display unit. The teleconferencing apparatus comprises a 
plurality of interfaces respectively connected to the user terminals via respective communication channels for receiving data- 
compressed video signals therefrom, and a controller connected to the interfaces for receiving control signals from the user 
terminals for producing therefrom a plurality of command signals and transmitting one of the command signals to the data 
compression encoder of each user terminal via the corresponding interface. A plurality of frame deformatters are connected 
respectively to the interfaces for decomposing video signals therefrom into constituent frames. A switch matrix is provided having 
a plurality of input ports connected respectively to the frame deformatters to receive the decomposed constituent frames, and a 
plurality of output ports. The switch matrix provides routing of each of the decomposed frames to one of the output ports in 
accordance with one of the command signals. A plurality of frame formatters are connected respectively between the output ports 
of the switch matrix and the interfaces. Each frame formatter is responsive to one of the command signals for converting a plurality 
of decomposed smaller-than-full-size frames routed thereto via the corresponding output port into a multiframe format signal and 
converting a decomposed full-size frame routed thereto via the corresponding output port into a single frame format signal.The 
multiframe format signal and the single frame format signal are supplied to a corresponding one of the interfaces. 

The present invention will be described in further detail with reference to the accompanying drawings, in which: 

Fig. 1 shows in block diagram form a multipoint video teleconferencing system according to a first embodiment of the present 
invention; 

Fig. 2 shows data structures of data sent from the user terminals; 

Fig. 3 shows a typical example of a full-size monitor screen on which quarter-sized frames of four users are displayed; 

Fig. 4 shows details of the extraction circuits and the controller of Fig. 1; 

Fig. 5 shows in schematic form the operation of the first embodiment; 

Fig. 6 shows in block diagram form a multipoint video teleconferencing system according to a second embodiment of the present 
invention; 

Fig. 7 shows in schematic form the operation of the second embodiment; 

Fig. 8 shows in block diagram form a multipoint video teleconferencing system according to a third embodiment of the present 
invention; 

Fig. 9 shows in schematic form the operation of the third embodiment of this invention; 

Fig. 10 shows a typical example of a full-size monitor screen on which variously sized frames of user terminals are displayed; 

Fig. 1 1 shows in block diagram form a user terminal according to a fourth embodiment of the present invention; 

Fig. 12 shows data structures of data sent from the user terminal of Fig. 1 1; 

Fig. 13 shows data structures of network data received by the user terminal of Fig.l 1; 

Fig. 14 shows in block diagram form a teleconferencing apparatus according to the fourth embodiment of this invention; and 
Figs. 15 and 16 show an interlinked network configuration and a hierarchical network configuration, respectively, using the 
teleconferencing apparatus of Fig. 14. 



Referring now to Fig. 1, there is shown a multipoint video teleconferencing system according to a first embodiment of the present 
invention. The video teleconferencing system includes a central teleconferencing apparatus 1 0, a plurality of local teleconferencing 
apparatus 1 1, 12 of identical structure and a plurality of user video terminals 13 to 18. User video terminals 13, 14 and 15 are 
connected via two-way communication channels (such as ISDN basic-rate channels) to respective line interfaces 2 1 , 22 and 23 
located in the local teleconferencing apparatus 11. Similarly, user video terminals 16 to 18 are connected to the respective line 
interfaces of the local teleconferencing apparatus 12. 

Each user terminal provides data compression on video signals according to the JPEG (Joint Photographic Expert Group) standards 
so that the data-compressed video frame carries an image with a resolution of 320 x 240 dots (quarter size of full-size scale). From 
the associated local teleconferencing apparatus, the user terminal receives a data-compressed video signal in a single frame format 
in which multiple smaller-than-fuell-size frames are integrated. After the data decompression process, the signal is reproduced on a 
640 x 480-dot (full size) screen four times larger than the size of each original image. As illustrated in Fig. 2, one of user terminals 
has the right to send a control packet 19A which includes the source user’s identifier field (ID), a control field (CNTL) and a flag. 
The control field contains the identifiers of other user terminals whose images are to be displayed.The data-compressed video 
signal has the format as indicated by numeral 19B. This frame includes the source user's identifier field (ID), a data field (DATA) 
containing a 320 x 240-dot frame and an end-of-frame (EOF) field. If a given source user terminal is designated as "A” and it 
wants to display images of users B, C, D and E, the signal it receives is a blend of quarter-sized frames B, C, D and E which can be 
simply displayed on a fullsize (640 x 480 dots) screen as shown in Fig. 3. 

Each local teleconferencing apparatus includes data decompression decoders 25, 26 and 27 connected to receive signals from 
corresponding line interfaces 21, 22 and 23 for converting the compressed digital video signals to the original decompressed 
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format. The outputs of decoders 25, 26 and 27 are connected to a video integrator 28 where the input video signals are time- 
compressed and assembled together to produce an integrated frame format signal which allows the original 320 x 240-dot frames 
to appear respectively in quarter areas of a full-size (640 x 480 dots) screen. The output of the multiplexer 28 is supplied to a data 
compression encoder 29 where it is data-compressed again and passed through a time-division multiplexer 30 to a line interface 24. 
A user's control packet received via the line interfaces 21 to 23 is passed through the multiplexer 30 to interface 24. The line 
interface 24 is connected to the central teleconferencing apparatus 10. The video integrator 28, known as a "video multiplexer", is 
available from NEC Corporation as model N4974-02. 

The central teleconferencing apparatus 10 comprises a controller 40 and line interfaces 41 and 42 for interfacing to the local 
teleconferencing apparatus 1 1 and 12, respectively. Data decompression decoders 43 and 44 are respectively connected to the line 
interfaces 41 and 42 for recovering the original decompressed format. The outputs of decoders 43 and 44 are connected to video 
extraction circuits 45 and 46, respectively, in which video frames desired by user terminals are extracted under control of the 
controller 40 as will be described. The video frames from extraction circuits 45 and 46 are assembled in a video integrator 47 in a 
manner identical to that of the local teleconferencing apparatus, producing an integrated frame format signal in which the quarter- 
sized images are put together to allow reproduction of a full-size image.The integrated frame format signal is applied to an encoder 
48 where it is data-compressed and transmitted through the line interfaces 41, 42 to the local teleconferencing apparatus 1 1 and 12 
and broadcast to all user terminals. 

As illustrated in Fig. 4, each extraction circuit includes a first-in-first-out buffer 50 and a video memory 51 which are connected in 
series from the associated decoder to the video integrator 47. FIFO buffers 50-1 and 50-2 respectively store the outputs of decoders 
43 and 44 at the rate at which the respective video signals are data-decompressed by the associated decoders. Controller 40 
includes a timing circuit 52 which is responsive to one or more control packets from line interfaces 41 and 42 for producing timing 
signals including enable pulses EN, a read/write command R/W and a multibit masking command indicating the location of 
memories 51-1 and 51-2 where the stored frames are to be masked by all zeros. Write address generators 53-1 and 53-2 are 
provided for supplying a write address to video memories 51-1 and 51-2, respectively, at the rate of fast clock pulses supplied from 
a fast clock source 55. At the same time, a write enable pulse R/W=l is supplied from the timing circuit 52 to both of the video 
memories 51. Concurrently with the write operation of the video memories, the FIFO buffers 50-1 and 50-2 begin operating in a 
read mode in response to a read enable pulse R/E from the timing circuit 52 at the rate of the fast clock source 55, so that the stored 
video signals of each frame are transferred from the FIFO buffers to the corresponding video memories at a rate much higher than 
the rate at which they are stored into the respective FIFO buffers. Subsequently, timing circuit 52 supplies a zero bit to the data 
input of memories 51 and a masking command to each write address generator 53 to cause it to produce a read address which 
identifies the location of a field stored in the corresponding video memory 5 1 . The location of the memories which is identified by 
the masking data is overwritten with the zero bits, so that a desired area of a full size screen is masked. 

For reading video data from the memories 5 1 at the normal clock rate, read address generators 54-1 and 54-2 are associated 
respectively with the memories 51-1 and 51-2. Timing circuit 52 supplies an enable pulse EN2 to the read address generators 54-1 
and 54-2 and a read enable pulse R/W=0 to the video memories 51. Read address generators 54-1 and 54-2 are thus enabled to 
receive the output of a normal rate clock source 56 for supplying a read address to the corresponding video memories 5 1-1, 5 1-2 at 
the normal clock rate. All video signals stored in each video memory, including the masking zero bits, are transferred to the video 
integrator 47 at the normal rate which corresponds to the rate at which data compression and decompression are performed. 

The operation of the Fig. 1 embodiment will best be understood with a description given below with reference to Fig. 5 by 
assuming that user video terminals 13 to 18 send data-compressed video signals A, B, C, D, E and F, of the 320 x 240-dot format, 
respectively. It is further assumed that one of user terminals 13 to 18 has the right to send a control packet which requests that 
frames A, C, E and F are to be displayed. 

The data-compressed video signals A to F are decompressed in the corresponding decoders 25-1, 26-1, 27-1, 25-2, 26-2 and 27-2 
of the respective local teleconferencing apparatus 1 1 and 12. The decompressed video signals A, B and C are multiplexed by the 
video integrator 28-1 into an integrated frame format signal VI and the decompressed video signals D, E and F are multiplexed in 
the video integrator 28-2 into an integrated frame format signal V2. The video signals VI and V2 are in the form which can be 
directly reproduced by conventional television receivers.If a 640 x 480-dot screen is used for reproduction, the frames A, B and C 
(320 x 240 dots) of users 13, 14, 15 would be respectively displayed on the upper-left, upper-right and lower-left areas of the 
screen, and the D, E and F images of users 16, 17, 18 would be respectively displayed on the upper-left, upperright and lower-right 
areas of the 640x480-dot screen. The video signals VI and V2 from multiplexers 28-1 and 28-2 are data-compressed in the 
encoders 29-1 and 29-2, respectively, and transmitted to the central teleconferencing apparatus 10. Control packets are also sent 
from user terminals to the central teleconferencing apparatus 10. 

At the central teleconferencing apparatus 10, the control packets from apparatus 1 1 and 12 are separated by interfaces 41 and 42, 
respectively, and supplied to controller 40. On the other hand, the integrated video signal (containing images A, B and C) is 
decompressed by decoder 43 and fed into the extraction circuit 45 and the integrated video signal (containing images D, E and F) is 
decompressed by decoder 44 and fed into the extraction circuit 46. The decompressed video signal is stored in the FIFO buffer 50 
of the extraction circuit and then transferred to the corresponding video memory 5 1 . 

By using the control packets from all the user terminals, controller 40 provides masking operation on the signals stored in the video 
memories 51-1 and 51-2 corresponding to the original quarter-sized frames B and D. Following the masking operation, controller 
40 causes extraction circuits 45 and 46 to read all the signals from memories 51-1 and 51-2, respectively producing partially 
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masked, integrated video frames V3 and V4 as shown in Fig. 5. The outputs of extraction circuits 45 and 46 are multiplexed 
together in the video integrator 47 and fed into encoder 48 where they are data-compressed, producing a integrated video frame 
V5. The integrated frame format signal V5 is applied to interfaces 41 and 42 and transmitted therefrom to the local 
teleconferencing apparatus 1 1 and 12 where it is broadcast to all user terminals.Each user terminal reproduces the original quarter- 
sized frames A, E, C and F on the upper-left, upper-right, lower-left and lower-right areas of a full size screen, respectively. 

A second embodiment of the present invention is shown in Fig. 6. In this embodiment, users of each group corresponding to the 
respective local teleconferencing apparatus are allowed to display a different video signal from that displayed on die users of the 
other group. For this purpose, the central teleconferencing apparatus, designated as 100, includes a pair of extraction circuits 65 
and 66 connected to receive combined video frames sent from the local teleconferencing apparatus 1 1 via line interface 61 and 
decoder 63 and a pair of extraction circuits 67 and 68 connected to receive combined video frames sent from the local 
teleconferencing apparatus 12 via line interface 62 and decoder 64. All the extraction circuits process their input signals under 
control of a controller 60 in a way similar to that described with reference to Fig. 4. 

The outputs of extraction circuits 65 and 68 are combined in a video integrator 69 and those of the extraction circuits 66 and 67 are 
combined in a video integrator 70. The outputs of video integrators 69 and 70 are respectively coupled to encoders 71 and 72 
where the combined video frames are data-compressed and transmitted through interfaces 61 and 62 to the local teleconferencing 
apparatus 1 1 and 12, respectively, where they are broadcast to the user terminals. 

The operation of the system of Fig. 6 will be described with reference to Fig. 7 by assuming that one of user terminals 13 to 15 has 
the right to send a control packet requesting that they want to display frames A, E, C and F and one of user terminals 16 to 18 has 
the right to send a control packet requesting that they want to display frames D, B, C and F. 

The output of encoder 29- 1 is decompressed by decoder 63 and the frames A and C of the video signal are extracted by extraction 
circuit 65 by masking the frame B and fed to video integrator 69, and the frames B and C of the encoder 29-1 output are extracted 
by extraction circuit 66 by masking the frame A and fed to video integrator 70. On the other hand, the output of encoder 29-2 is 
decompressed by decoder 64 and the frames E and F of the encoder 29-2 output are extracted by extraction circuit 67 by masking 
the frame D and fed to video integrator 69, and the frames D and F of the signal are extracted by extraction circuit 68 by masking 
the frame E and fed to video integrator 70. As a result, frames A and C are integrated with frames E and F in the video integrator 
69 and supplied to encoder 71 where they are data-compressed for transmission to user terminals 13 to 15.Likewise, frames B and 
C are integrated with frames D and F by video integrator 70 and fed to encoder 72 where they are data-compressed for 
transmission to user terminals 16 to 18. 

A third embodiment of the present invention is shown in Fig. 8. According to this embodiment, the central teleconferencing 
apparatus, indicated by numeral 1 1 0, is a modification of the apparatus 1 0 of Fig. 1 by the provision of video converters 80 and 8 1 , 
which are respectively connected to the outputs of extraction circuits 45 and 46. Each video converter provides the enlarging of a 
frame by regularly duplicating picture elements of the frame, the reducing of the frame by regularly depreciating picture elements 
of the frame, and the shifting of the frame to a different location of the screen under control of the controller 40 in response to a 
user control packet sent from one of the user terminals, including data specifying the enlargement/reduction ratio and the locations 
of the processed frames in addition to the identifiers of frames to be displayed.The outputs of the video converters 80 and 81 are 
multiplexed in the video integrator 28 in the same manner as described previously. 

The operation of the third embodiment will be described with reference to Fig. 9 in which user terminals 15' and 18' are 
additionally provided to send their frames C’ and F', respectively to local teleconferencing apparatus 1 1 and 12. One of the eight 
user terminals sends a control packet requesting that six frames A, B, C, D, E and F be displayed on each of their screens with 
frame B expanded by a factor of about 1.33 and displayed on the upper-right area of the screen, with the other frames being 
reduced by a factor of about 0.66 and displayed in locations as illustrated in Fig. 10. 

In Fig. 9, video frames A, B, C and C' are multiplexed in video integrator 28-1 and data-compressed by encoder 29-1 and 
transmitted to the central teleconferencing apparatus 110. After data decompression at decoder 43 and frame extraction at 
extraction circuit 45 by masking frame C', frames A, B and C are processed by video converter 80 so that frame B is enlarged by a 
factor 1.33 and shifted to the location of an integrated frame format signal which corresponds to the upper left area of a full size 
screen, and frames A and C are reduced by a factor 0.66 and shifted to the locations of the integrated frame format signal 
corresponding respectively to the upper-right and lower-right areas of the screen. 

In a similar manner, frames D, E, F and F' are multiplexed in video integrator 28-2 and data-compressed by encoder 29-2 and 
transmitted to the central teleconferencing apparatus 1 10. After data decompression at decoder 44 and frame extraction at 
extraction circuit 46 by masking the original quarter-sized frame F, the other frames D, E and F are processed by video converter 
81 so that they are reduced in size by a factor 0.66 and shifted to the locations of an integrated frame format signal which locations 
correspond respectively to the lower-left, lower-middle and middle-left areas of a full-size screen (Fig. 10). 

Video integrator 47 provides the multiplexing of the converted video frames. The output of multiplexer 47 is data-compressed by 
encoder 48, producing an integrated frame format signal consisting of the converted and shifted, quarter-sized frames B, A, F, D E 
and C for transmission to all the user terminals. 

A fourth embodiment of the present invention is illustrated in Figs. 11 to 14. According to this embodiment, each user terminal has 
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the right to send a particular control packet and is capable of sending data-compressed video signals in a multiplexed frame format 
(both full-size and quarter-size) or in a single frame format (full-size), or in a combination of a quarter-size single frame format 
and a full-size single frame format. A teleconferencing apparatus processes the incoming signals without data decompression and 
produces a concatenated series (multiplex) of quarter-sized frames or a single full-sized frame depending on the control packets 
from the user terminals. Using the user identifiers and size reduction ratios contained in the received frame, each user terminal 
reconstructs an assembled image on a full-size screen. 

In Fig. 11, details of a user terminal 200 is illustrated. A frame format signal produced by a video camera 201 is applied through an 
interface 204 to a 320 x 240-dot data compression encoder 205 as well as to a 640 x 480-dot data compression encoder 206. The 
320 x 240-dot encoder 205 provides data compression according to the JPEG standards, while the 640 x 480-dot encoder 206 
provides data compression according to the CCITT H. 261 Recommendation. One of these encoders or both are enabled by a 
controller 207 according to a command signal supplied via a network interface 209. Control data including the user's identifier and 
a frame reduction ratio are supplied from a keyboard 202 and fed via interface 204 to a frame formatter 208 to which the outputs of 
encoders 205 and 206 are connected.By using the control data, frame formatter 208 composes the input signals into a multiframe 
format 220 or a single frame format 221 or 222 (see Fig. 12). The multiframe format 220 includes two data fields respectively 
containing 320 x 240-dot frame and a 640 x 480-dot data. Each of these data fields is preceded by the source user's identifier (ID) 
field and a frame reduction ratio field. Reduction ratios 1/4 and 1 are inserted into the ratio fields for 320 x 240-dot and 640 x 480- 
dot frames, respectively. Each frame format is marked by an end-of-frame field. 

A control packet as used in the previous embodiments is produced by the keyboard 202 for requesting desired frames to be 
displayed. This control packet is applied via line 217 to the line interface 209 for transmission to a teleconferencing apparatus 300 
(Fig. 14). Two types of video data format is also available for transmission from the network to the user terminals, i.e., a 
multiframe format 223 which includes a series of 320 x 240-dot frames and a 640 x 480-dot single frame format 224 as shown in 
Fig. 13. The network data from the teleconferencing apparatus 300 is received through the line interface 209 and applied to a 
selector 210 which examines the frame format to selectively forward the input signal to a frame deformatter 21 1 if the signal is in a 
multiframe format or to a frame deformatter 215 if it is in a single frame format.In each of the deformatters, the incoming frame 
format is decomposed and video information is extracted. The output of frame deformatter 2 1 1 is coupled to a data decompression 
decoder 212 where it is data decompressed and applied to a demultiplexer 213. The multiplexed video frames of the output of 
decoder 212 are separated from each other in demultiplexer 213 and supplied to a video integrator 214 of the type discussed 
previously to integrate the individual video frames into a full-screen image for display on a display unit 203. On the other hand, the 
output of deformatter 215 is data-decompressed in a decoder 216 and applied to display unit 203 to provide a display of a single 
image of 640 x 480 dots. 

In Fig. 14, the teleconferencing apparatus 300 receives incoming video signals either in single or multiframe format from a 
plurality of line interfaces 302A SIMILAR 302D which are connected respectively to the user terminals 200A SIMILAR 200D. 

The outputs of line interfaces 302A SIMILAR 302D are fed to frame deformatters 306A SIMILAR 306D respectively where the 
incoming signals are deformatted and supplied to a self-routing switch 301. Self-routing switch 301 examines the user identifier 
fields and frame reduction fields of each incoming signal and routes the deformatted video frames to one of the output ports of the 
switch according to the user identifier and reduction ratio of each video frame data.If the signal at the input of deformatter 306A is 
in a multiframe format as shown at 220 (Fig. 12), it is decomposed into individual 320 x 240-dot frame and 6400 x 480-dot frame 
and the self-routing switch 301 applies the 320 x 240-dot frame to a corresponding one of quarter-size output ports Qa, Qb, Qc and 
Qd, and the 640 x 480-dot frame to a corresponding one of full-size output ports Fa, Fb, Fc and Fd. The output ports Qa, Qb, Qc 
and Qd and Fa, Fb, Fc and Fd are associated respectively with interfaces 3 02 A SIMILAR 302D and hence with user terminals 
200 A SIMILAR 200D. Therefore, the decomposed quarter-size frame of the signal from user terminal 2 00 A is routed to output 
port Qa and the decomposed full-size frame is routed to output port Fa. The output ports of the self-routing switch 301 are 
connected respectively to corresponding input ports of a cross-point switch 303 which operates under control of a controller 304 to 
establish a connection. At least one of the line interfaces 302 may be used for interconnecting a plurality of teleconferencing 
apparatus 300 in an interlinked or hierarchical configuration to form a video teleconferencing network. In such instances, controller 
304 may receive control packets which identify user terminals not directly served by the teleconferencing apparatus of the 
controller. In this case, the controller passes the control packets as well as the associated video signals to an appropriate destination 
apparatus. 

Controller 304 receives control packets from source user terminals 200 via corresponding line interfaces 302 to determine which 
decomposed frame is to be transmitted to which user terminal and returns control packets to destination user terminals via the 
interfaces 302 to permit their controller 207 to operate one or both of the data-compression encoders 205 and 206. 

According to the control packets from the users, controller 304 operates the cross-point switch 303 to establish a connection from 
one of the input ports of the switch to one of its four output ports which are connected respectively to frame formatters 305 A 
SIMILAR 305D. In addition, cross-controller 304 supplies appropriate user identifiers and reduction ratio data to the frame 
formatters 305A SIMILAR 305D to allow them to compose decomposed frames into a single-frame or a multiframe-format for 
transmission to the user terminals via corresponding interfaces 3 02 A SIMILAR 302D. 

If user terminals 200A SIMILAR 200D respectively request that signals in multiframe formats (B+C+D) and (A+C+D) and single 
frame formats A and C to be displayed on their screen, controller 304 operates the controller 207 of user terminals 200A and 200B 
so that both of the data-compression encoders 205 and 206 are enabled simultaneously to transmit a multiframe format signal 220. 
On the other hand, controller 304 instructs the controller 207 at user terminals 200C and 200D so that their encoder 206 is enabled 
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to transmit a single frame format signal 221. 

The user 200A signal in multiframe format 220 is decomposed into the quarter-size frame and full-size frame by deformatter 306A 
and routed in switch 301 to output ports Qa and Fa, respectively. In like manner, the user 200B signal in multiframe format 220 is 
decomposed into the quarter-size frame and full-size frame by deformatter 306B and routed to output ports Qb and Fb, 
respectively. On the other hand, signals from the user terminals 200C and 200D in single frame format 221 are routed to output 
ports Fc and Fd, respectively. By using the users’ control packets, controller 304 operates the cross-point switch 303 to establish 
connections from output ports Qb, Qc, Qd to formatter 305A so that the quarter-size frames B, C and D are switched to the 
formatter 305A to which the identifiers of users B, C and D and a signal indicating the reduction ratio 1/4 are supplied from 
controller 304.Formatter 305 A composes these frames into a multiframe format as shown at 223 (Fig. 13) and transmits it to user 
terminal 200A via line interface 302A. In a similar manner, connections are established in switch 303 from output ports Qa, Qc 
and Qd of switch 301 to formatter 305B for transmitting a multiframe format signal containing frames A, C and D to user terminal 
200B via line interface 302B. Controller 304 further establishes connections from output ports Fa and Fc to formatters 305C and 
305D, respectively, and applies the identifiers of users 200A and 200C as well as a signal indicating the full-size ratio 1 to the 
formatters 305C and 305D, respectively, for transmitting a single full-size frame 224 to each of these destination user terminals via 
interfaces 302C and 302D. 

Instead of using the combination of multiframe format 220 and fiillsize single frame format 221, a combination of full-size single 
frame format 22 1 and quarter-size single frame format 222 can be used. In this case, controller 207 of the user terminal 
sequentially enables the data-compression encoders 205 and 206. In response, frame formatter 208 sequentially processes the 
outputs of encoders 205 and 206, producing a sequence of frames 222 and 221. 

If user terminals are remotely located from each other, it is preferred that user signals be processed through a network of video 
teleconferencing apparatus by using the teleconferencing apparatus 300 as local teleconferencing apparatus and/or a central 
teleconferencing apparatus in an interlinked configuration or a hierarchical configuration. Since the frame formats used for user-to- 
network communication are essentially the same as those used for network-to-user communication (Figs. 12 and 13), the 
teleconferencing apparatus 300 can be advantageously used both as a local or a central teleconferencing apparatus. In such 
instances, each teleconferencing apparatus treats other teleconferencing apparatus as a user terminal. The interlinked configuration 
is shown in Fig. 15 in which a plurality of teleconferencing apparatus 300-1 SIMILAR 300-n are interlinked by digital 
communications channels using one or more of the line interfaces and user terminals 200-1 SIMILAR 200-n are served by other 
line interfaces. The hierarchical configuration is shown in Fig. 16 in which a plurality of local teleconferencing apparatus 300-1 
SIMILAR 300-n are interconnected to a central teleconferencing apparatus 300-c which also directly serves user terminals 200-c. 
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1. A video teleconferencing apparatus comprising: 

a plurality of interface means (41,42) connected to a plurality of communication channels for receiving data-compressed integrated 
frame format signals, each of the integrated frame format signals containing a plurality of video frames of user terminals; 
a plurality of data decompression decoders (43, 44) respectively connected to said interface means (41, 42) for decompressing said 
integrated data-compressed video signals and producing a plurality of datadecompressed integrated frame format signals; 
control means (40) connected to said interface means (41, 42) for receiving control signals from said channels and producing 
therefrom an address signal;; 

a plurality of extraction means (45, 46) respectively connected to said decoders (43, 44) for extracting desired ones of the video 
frames from each of said data-decompressed integrated frame format signals in accordance with the address signal from the control 
means (40); 

video integrator means (47) for integrating output signals of said plurality of extraction means and producing an integrated video 
output signal; and 

data compression encoder means (48) for compressing the integrated video output signal and coupling the compressed signal to 
said interface means (4 1 , 42). 

2. A video teleconferencing apparatus as claimed in claim 1, further comprising a plurality of video converter means (80, 81) 
connected respectively to receive the output signals from said extraction means (45, 46) for enlarging, reducing and shifting 
images contained in each of said output signals. 

3. A video teleconferencing apparatus comprising: 

first and second interface means (61, 62) connected to communication channels for receiving data-compressed integrated frame 
format signals, each containing a plurality of video signals of user terminals; 

first and second data-decompression decoders (63, 64) for respectively decompressing the data-compressed integrated frame 
format signals from said first and second interface means (61, 62) and producing first and second data-decompressed integrated 
frame format signals, respectively; 

control means (60) connected to said interface means (61, 62) for receiving control signals from said channels and producing an 
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address signal;; 

first and second extraction means (65, 66) connected to said first data-decompression decoder (63) for extracting desired ones of 

the datadecompressed video signal therefrom in accordance with the address signal from the control means (60); 

third and fourth extraction means (67, 68) connected to said second data-decompression decoder (64) for extracting desired ones of 

the data-decompressed video signal therefrom in accordance with the address signal from the control means (60); 

first video integrator means (69) for integrating output signals of said first and third extraction means (65, 68) and producing a first 

integrated frame format signal; 

second video integrator means (70) for integrating output signals of said second and fourth extraction means (66, 67) and 
producing a second integrated frame format signal; and 

first and second data-compression encoder means (71, 72) for respectively compressing the first and second integrated frame 
format signals and coupling the compressed signals to said first and second interface means (61, 62), respectively. 

4. A video communication system comprising: 

a plurality of local teleconferencing apparatus (11, 12) respectively associated with groups of user terminals for receiving data- 
compressed video signals, each of the local teleconferencing apparatus (11, 12) comprising: 

a plurality of data decompression decoder means (25 SIMILAR 27) for decompressing the video signals from the user terminals of 
the associated group; 

a video integrator (28) for integrating output signals of said decoder means and producing an integrated frame format signal; 
data compression encoder means (29) for compressing the integrated frame format signal; and 

means (24, 30) for combining the data-compressed integrated frame format signal with control signals from the user terminals of 
the associated group; and 

a central teleconferencing apparatus (10) comprising: 

a plurality of interface means (41, 42) connected respectively to said local teleconferencing apparatus for receiving the data- 
compressed integrated frame format signal and said control signals; 

a plurality of data decompression decoder means (43, 44) respectively connected to said interface means (41, 42) for 
decompressing the data-compressed integrated frame format signals from the interface means and producing a plurality of data- 
decompressed integrated frame format signals; 

control means (40) connected to said interface means (4 1 , 42) for receiving the control signals via said interface means and 
producing therefrom an address signal;; 

a plurality of extraction means (45, 46) respectively connected to said decoders (43, 44) for extracting desired ones of said video 
signals from each of said data-decompressed integrated frame format signals in accordance with the address signal from the control 
means (40); 

video integrator means (47) for integrating output signals of said plurality of extraction means and producing an integrated frame 
format signal; and 

data compression encoder means (48) for compressing the integrated frame format signal and transmitting the compressed 
integrated frame format signal to each of said local teleconferencing apparatus (11, 12) via said interface means (41,42). 

5. A video teleconferencing apparatus comprising: 

a plurality of interface means (302) respectively connected to communication channels for receiving data-compressed video signals 
therefrom, each of the video signals containing a full-size frame, a smaller-than-full-size frame, or a multiplex of the full-size and 
smaller-than-fiill-size frames; 

control means (304) connected to said interface means (302) for receiving control signals from said channels; 
a plurality of frame deformatting means (306) connected respectively to the interface means for decomposing the video signals 
therefrom into constituent frames; ; 

switch means (301, 303) having a plurality of input ports connected respectively to said frame deformatting means to receive the 
decomposed frames therefrom and a plurality of output ports, said switch means being connected to said control means for routing 
each of the decomposed frames to one of the output ports according to a command signal from the control means; and 
a plurality of frame formatting means (305) connected respectively between the output ports of said switch means (301, 303) and 
said plurality of interface means, each of the frame formatting means being connected to said control means to respond to a second 
command signal therefrom for converting a plurality of decomposed smaller-than-full-size frames routed thereto via the 
corresponding output port into a multiframe format signal and a decomposed full-size frame routed thereto via the corresponding 
output port into a single frame format signal, said multiframe format signal and said single frame format signal being supplied to a 
corresponding one of said interface means. 

6. A video teleconferencing apparatus as claimed in claim 5, wherein said switch means (301, 303) comprises a self-routing switch 
(301) for routing each of the decomposed frames according to identity and screen size information of the frame and a space switch 
(303) for routing said frame routed by said self-routing switch (301) to one of the output ports of the switch means (301, 303) 
according to said command signal from the control means. 

7. A video communication system comprising a plurality of user terminals (200A SIMILAR 200D), and a teleconferencing 
apparatus (300), each of the user terminals comprising: 

data compression encoder means (205 SIMILAR 207) for producing a first data-compressed video signal of a full-size frame 
format, a second datacompressed video signal of a smaller-than-full-size frame format, or a multiplex of said first and second data- 
compressed video signals in response to a command signal; 

frame formatting means (208) for converting the output signal of the data compression encoder means (205 SIMILAR 207) into a 
single frame format signal or a multiframe format signal and forwarding the output signal of said frame formatting means (208) to 
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a communication channel;; 

frame deformatting means (210, 21 1 5 215) for decomposing a video signal supplied thereto via said communication channel into 
constituent frames; 

data decompression decoder means (212, 216) for decompressing the constituent frames and supplying the decomposed frames to a 
display means If the frames are of the full-size frame format; and 

means (213, 214) for converting the decompressed frames into an integrated frame format signal if the decomposed frames are of 
the smaller-than-full-size frame format, and applying the integrated frame format signal to the display means, 
the teleconferencing apparatus comprising: 

a plurality of first interface means (302) respectively connected to said user terminals via respective communication channels for 
receiving data-compressed video signals therefrom; 

a second interface means (302) connected to another one of said teleconferencing apparatus;; 

control means (304) connected to said first and second interface means (302) for receiving control signals from said user terminals 
for producing therefrom a plurality of command signals and transmitting a first one of the command signals to the data 
compression encoder means of each of said user terminals via said interface means; 

a plurality of frame deformatting means (306) connected respectively to said interface means for decomposing the video signals 
therefrom into constituent frames; 

switch means (301, 303) having a plurality of input ports connected respectively to said frame deformatting means (306) to receive 
the decomposed constituent frames and a plurality of output ports, said switch means routing each of the decomposed frames to 
one of the output ports in accordance with a second one of said command signals; and 

a plurality of frame formatting means (305) connected respectively between the output ports of said switch means (301, 303) and 
said plurality of interface means, each of the frame formatting means being responsive to a third one of said command signals for 
converting a plurality of decomposed smaller-than-full-size frames routed thereto via the corresponding output port into a 
multiframe format signal and converting a decomposed full-size frame routed thereto via the corresponding output port into a 
single frame format signal, said multiframe format signal and said single frame format signal being supplied to a corresponding 
one of said first and second interface means. 

8. A video communication system comprising a plurality of groups of user terminals (200-1 SIMILAR 200-n), and a plurality of 
teleconferencing apparatus (300-1 SIMILAR 300-n) respectively associated with said groups of user terminals, each of the user 
terminals comprising: 

data compression encoder means (205 SIMILAR 207) for producing a first data-compressed video signal of a full-size frame 
format, a second datacompressed video signal of a smaller-than-full-size frame format, or a multiplex of said first and second data- 
compressed video signals in response to a command signal; 

frame formatting means (208) for converting the output signal of the data compression encoder means (205 SIMILAR 207) into a 
single frame format signal or a multiframe format signal and forwarding the output signal of said frame formatting means (208) to 
a communication channel;; 

frame deformatting means (210, 21 1, 215) for decomposing a video signal supplied thereto via said communication channel into 
constituent frames; 

data decompression decoder means (212, 216) for decompressing the constituent frames and supplying the decomposed frames to a 
display means if the frames are of the full-size frame format; and 

means (213, 214) for converting the decompressed frames into an integrated frame format signal if the decomposed frames are of 
the smaller-than-full-size frame format, and applying the integrated frame format signal to the display means, 
each of the teleconferencing apparatus comprising:: 

a plurality of first interface means (302) respectively connected to said user terminals via respective communication channels for 
receiving data-compressed video signals therefrom; 

a second interface means (302) connected to another one of said teleconferencing apparatus; 

control means (304) connected to said first and second interface means (302) for receiving control signals from said user terminals 
for producing therefrom a plurality of command signals and transmitting a first one of the command signals to the data 
compression encoder means of each of said user terminals via said interface means; 

a plurality of frame deformatting means (306) connected respectively to said interface means for decomposing the video signals 
therefrom into constituent frames; ; 

switch means (301, 303) having a plurality of input ports connected respectively to said frame deformatting means (306) to receive 
the decomposed constituent frames and a plurality of output ports, said switch means routing each of the decomposed frames to a 
second one of the output ports in accordance with one of said command signals; and 

a plurality of frame formatting means (305) connected respectively between the output ports of said switch means (301, 303) and 
said plurality of interface means, each of the frame formatting means being responsive to a third one of said command signals for 
converting a plurality of decomposed smaller-than-full-size frames routed thereto via the corresponding output port into a 
multiframe format signal and converting a decomposed full-size frame routed thereto via the corresponding output port into a 
single frame format signal, said multiframe format signal and said single frame format signal being supplied to a corresponding 
one of said first and second interface means. 

9. A video communication system as claimed in claim 7 or 8, wherein said switch means (301, 303) comprises a self-routing switch 
(301) for routing each of the decomposed frames according to identity and screen size information of the frame and a space switch 
(303) for routing said frame routed by said self-routing switch (301) to one of the output ports of the switch means (301, 303) 
according to said command signal from the control means. 

10. A video communication system comprising a plurality of groups of user terminals (200-1 SIMILAR 200-n), a plurality of local 
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teleconferencing apparatus (300-1 SIMILAR 300-n) respectively associated with said groups of user terminals, and a central 
teleconferencing apparatus, each of the user terminals comprising:: 

data compression encoder means (205 SIMILAR 207) for producing a first data-compressed video signal of a full-size frame 
format, a second datacompressed video signal of a smaller-than-full-size frame format, or a multiplex of said first and second data- 
compressed video signals in response to a command signal; 

frame formatting means (208) for converting the output signal of the data compression encoder means (205 SIMILAR 207) into a 
single frame format signal or a multiframe format signal and forwarding the output signal of said frame formatting means (208) to 
a communication channel; 

frame deformatting means (210, 21 1, 215) for decomposing a video signal supplied thereto via said communication channel into 
constituent frames;; 

data decompression decoder means (212, 216) for decompressing the constituent frames and supplying the decomposed frames to a 
display means if the frames are of the full-size frame format; and 

means (213, 214) for converting the decompressed frames into an integrated frame format signal if the decomposed frames are of 
the smaller-than-full-size frame format, and applying the integrated frame format signal to the display means, 
each of the local teleconferencing apparatus (3301 SIMILAR 300-n) comprising:: 

a plurality of first interface means (302) respectively connected to said user terminals via respective communication channels; 
a second interface means (302) connected to said central teleconferencing apparatus; 

control means (304) connected to said first and second interface means (302) for receiving control signals from said user terminals 
for producing therefrom a plurality of command signals and transmitting a first one of the command signals to the data 
compression encoder means of each of said user terminals via said interface means; 

a plurality of frame deformatting means (306) connected respectively to said interface means for decomposing the video signals 
therefrom into constituent frames;; 

switch means (301, 303) having a plurality of input ports connected respectively to said frame deformatting means (306) to receive 
the decomposed constituent frames and a plurality of output ports, said switch means routing each of the decomposed frames to 
one of the output ports in accordance with a second one of said command signals; and 

a plurality of frame formatting means (305) connected respectively between the output ports of said switch means (301, 303) and 
said plurality of interface means, each of the frame formatting means being responsive to a third one of said command signals for 
converting a plurality of decomposed smaller-than-full-size frames routed thereto via the corresponding output port into a 
multiframe format signal and converting a decomposed full-size frame routed thereto via the corresponding output port into a 
single frame format signal, said multiframe format signal and said single frame format signal being supplied to a corresponding 
one of said first and second interface means, 
said central teleconferencing apparatus (300-c) comprising:: 

a plurality of interface means (302) respectively connected to said local teleconferencing apparatus via communication channels; 
control means (304) connected to said interface means (302) for receiving control signals from said local teleconferencing 
apparatus for producing therefrom a plurality of command signals; 

a plurality of frame deformatting means (306) connected respectively to said interface means for decomposing the video signals 
therefrom into constituent frames; 

switch means (301, 303) having a plurality of input ports connected respectively to said frame deformatting means (306) to receive 
the decomposed constituent frames and a plurality of output ports, said switch means routing each of the decomposed frames to a 
second one of the output ports in accordance with one of said command signals; and 

a plurality of frame formatting means (305) connected respectively between the output ports of said switch means (301, 303) and 
said plurality of interface means, each of the frame formatting means being responsive to a third one of said command signals for 
converting a plurality of decomposed smaller-than-full-size frames routed thereto via the corresponding output port into a 
multiframe format signal and converting a decomposed full-size frame routed thereto via the corresponding output port into a 
single frame format signal, said multiframe format signal and said single frame format signal being supplied to a corresponding 
one of said interface means. 

1 1. A video communication system as claimed in claim 10, wherein said switch means (301, 303) of each of said local 
teleconferencing apparatus and said central teleconferencing apparatus comprises a self-routing switch (301) for routing each of 
the decomposed frames according to identity and screen size information of the frame and a space switch (303) for routing said 
frame routed by said self-routing switch (301) to one of the output ports of the switch means (301, 303) according to said 
command signal from the control means. 

12. A video teleconferencing user terminal comprising: 

data compression encoder means (205 SIMILAR 207) for producing a first data-compressed video signal having a full-size frame 
format, a second data-compressed video signal having a smaller-than-full-size frame format, or a multiplex of said first and second 
data-compressed video signals in response to a command signal supplied from a communication channel; 

frame formatting means (208) for converting the output signal of the data compression encoder means (205 SIMILAR 207) into a 
single frame format signal or a multiframe format signal and forwarding the output signal of said frame formatting means (208) to 
the communication channel; 

frame deformatting means (210, 21 1, 215) for decomposing a video signal supplied thereto via said communication channel into 
constituent frames; ; 

data decompression decoder means (212, 216) for decompressing the constituent frames and supplying the decomposed frames to a 
display means if the frames are of full-size frame format; and 

means (213, 214) for converting the decompressed frames into an integrated frame format signal if the decomposed frames are of 
smaller-than-full-size frame format, and applying the integrated frame format signal to the display means, 
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a, MIB^B^7A-AaMIB¥-B^7A-A(DA 
*®»t»*'6»aWIS5|ca^O®«7U-A3KRLT«§^ 
20 SiiflW!lW»fc£#U MIBB^H ggA^H A 5> n A 
Bfi7A-A^MIB® 1 0afs^7A7x-A^/rLT 

BfiA^gpa. B^tBAgPAs 3-f7^A m2 (DM 

my^yx-xmmu m^-^y y^x^mm 

-xicMi&Tzyu-xMdcfflt, xtiinrmmyx 
- LT^mtiE § 7 u- aa^ 

isgp £ s $m<t% n 5 mmt&ts x xs 

30 ftO, MIB^2<Da#-Y7A7x-A^LTMIEB{i 
7U-A*SIS® > rs«a0H»jHi«IS*i:*'6#I^S 
tu 

MIBIimcDBfiafl^AA^MfBBfi 7 A- A ^MIBBfi 
^a^}IfI$iJ®SH^a{S L. MIBBfi^a*afIBB 
SMt±?ll5!0MIBB{SafI^AA p, A A MIBB It 7 

7 A- A^Sfig LTMIB^OBitaff^t a 9 ®-T 

c£icx<o, mmmmmiy ££*®WL£tz>mmmm 

'>XfA„ 

40 ci»#®9] mmyy-x^xxr^m 1 ©afa^yA 
7x-Agpa. MfBB{i7A-A££$fflB{iA#-B 
ft a fc»»-r § 7 a— A# f$gp a , a* $ n rcm»<D& 
^mm^—Do^mmy u-AtMt§g« 
yu-xMi&st£, xjjznrcM&oM-mMzzn? 
nm-B^7 p- Atc««-r s#-a«7 A-Aii^gp 
MIB^B^7A-AAMIB#-B^7A-AcDA 
*0^*'6S«tt*»»0ffi«7b~Aa®?LTlW#A 
sa««a»fc*#b, Missfi^ifgp-e^if a etiA 
Bfi7 A-A^MIB^ 1 <DMis^y^yx—X^:frLT 

so mt&mvmm&i&immimmt. 
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BiiAASli:. WMttitiUts 3 — tv 7 k. ^2 0® 

tutan— rv71f\tiW%. 
zfi&kt&ft&k&i:, «F#ftsnrcB»*ii«7U 
-Aic#rrs7b-Aii$gi5£. AAsntcBffab 
-A£^bTffi#[fcSftfc®«fctHa-rS7b-A# 

»® £ . ft #ft s nrcwmzmm t? sareftas* <t tf 

Grafts ttfcH**' 5 B® § Bffi^gp t *' e> 

ao. mz%2(owmj>Z7x-xzftLrmmM 

n. io 

Btfia^^0B^ji{isffi*^e>^e.n/cMiBBft7 u-a 
£§{1L Atufa^i(0Bfi^^jiflB®i^**^S^ 
B«7b-A£2!g€U Bfi7b-A£:tt8?LT. B 

o at c t m & o . B^a 

C A3B{ia{I'77xA 0 

BswofffflaKW] 

[000 1] 

LSSLh05pJffl^HP] 

if. ^Mt'Ii^JiLfc35a3^-'>3 y->7f 20 
A lc fe if § B&ftJftifc: Mf « o 
[0 0 0 2] 

K£*®ftffi] l 4 

K^-r«t9K. mm y^7 x-zmt, wmsmm 
fcB*a#ftffiaWTSB««yi»i:. B«£j«»i:. 
®{il^<JMl3T«£n. 09*.tf01 5f^tJ;9 
a. UTH^Jlfi^iiflUWWaE 

ttKSttSftfcS'XxAfcfeV'T. #fJffl#flS8**'5SS 
6tiT<«ii«aiai^y^7i-^aJT?s»Bit). «■ 

Bfi^figgPT^fiic U 1=1/3 c b fcffl«*ffl«ft4tffc»T?ft 
•s§{bL. £*Jffl#«*teSit>igbTif\fc. £/&£fttcB 
fiit. mit"0 1 6 tc^-r cfc 9 a i b®£ 4 #*i u ;e 
n j enfc#5pjffl#ssfeic3t)'6jii&nTt rmm^m o 
msstis,, 

[0 0 0 3] 

[fgsM?$ Lcfc^ i: -r ssg] 2 %jSM-ea»0fijffl 
#*'Wf 0 8? 0 l 7 lc*f <£ 5 1# 

^t^*0B{i^%^®[iwgfi i . 2 aias u 
fcsv^iifiss i o o xmxLtm&xmm-z c. 40 

k 2 tit. ^n^'n 
10 1. 102^02 0 1, 2 0 2 
£tl£o Bff^iHl^lifiSiJPgS^^ 1 0&IA&3A 

«>. mimm&mmmmw i itBfim^afiBfflig 

»2*^?fJffl#^2 0 1. 2 0 20H-&P.2M OOi 
ft. 8:fctt*ft6*£jSbfcB#£»r5o fifefet* 

It. cl/3£c? tiABiH/lii ^icBIII/'&'ca J3tlT %> k k HXc? 
%*)'■? tcfcib. A^T0*iJffl#ii£A0B{f£^/3cLfcB 
c tff’et&ij'vfc o i %£ 0 B 
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ct-e. fjffl#^-r^T0B^^-r^;ii:{ipjtg 
m a^n^jsasatcitffli br«* br l s -5 „ 
[ 0004 ] $&. @ 1 4 \z 7 rM*<Dmmi&gmm 
frMB 1 *fflV'fefi£*0B«jHi'>Xr ATtt. Bfi 
1 T'«ssi0fijffl#0Bfi^^fiic'r§ 
ISlc. -SiB**a^fl:bT*'6^J«U ffgft^ftb 
T5pjffl#fcsiMbrv'aa«). Bff^iMafiMgB 

1 00{i®ggp 2 1 ~2 n lc fe it 5 BSt&lk i: 
jb'wata^TV'fc. 

[0 0 0 5] ®fc. 

B»MBWf5n§j:^ fc-rs c 
fcfcRHfcaoTlXfc. 

[0 0 0 6] *«W0B««. tt^ffl0a*»jffl#ra± 
oaao^is^Rrticb. sosMBsa^r&ftifcfljJBf 

Scit-efeSo 
[0 0 0 7] 

[^S^^T§tc460#g] *^W0B«^«uSiam 
sjwsBit . 7 

«A*fsafl'<>*7x-X&fc. buIEB^x-*# 
omt * BfclSHfffctt fc mffEB»«#ffc8re«#Sftfc 
a»f f -^0tt*0fii«a«itfi , rsB«aftw®fe < ttfB 

ntc®<i®iigfA. HuiaM^0B^saagP7?ttai$ntc 
B«r-^a^J«f SH«^lS® b. suIEBfi'n 
«»i?^is$nfeB«x-^aiaisa««F^b«7«F# 

fkb. Miaafi^7^7x-7^/FLTMfEM^AlC 

[0 0 0 8] $tc. ^H0^0B^ite^afISiJBSB 
it. MEB»«isia5tefev‘T. MSEBfiaaig^tufa® 
{tmmm^mf, ic. tutaafii^^^^tuiaBfi® 
iigpsic^it. o zt% 

mttZo 

[0 0 0 9] SA. Afg0^0Bfim^aM®rBSB 
it. luiaBWigPSic. MiEBiittmgPA-fflaj^ntc 
Bfix- ^ A. ai/J'-r § c t J: 0 fflO-giBi 

^is-rsctaitafc-rso 
[0 0 10] Af§0^0B^a[i'>XxAlt. B^AA¥ 
®£. BfitnA^is^^-r^.^ 1 0jpjffl#«i5R%aaiR 
SL. B#a]i¥l§t. MiafOffi#^AA60Bfix- 
^a'&J« , rSB»^/«¥©*W , r5Btf8i<i»*fc. tu 
ia^i(0BfiafigB^ 5. ntcBftx - 7 ^ 

aaA*bHfi#«u BufEss^^^ntcB^x-^ 
^Buia]ga0Bfia{ig®^tBA-r§B^^^afflfj 

^MiEBfiaftafi^ALTtiifa^ 1 0fijffl#s^AicH4 
titzc tick K>mwm\m'no ct^mkt^ 0 
[ 001 1 ] stc. A^oBftaff'AXxAit. lute 
®«^«usa<i»j»»B*'. tufEB^afisefet;^® 

2 0 fiJffla^Al;:S^ 5 n. tuIBB^affgBA'^^ 
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ftABfir- 7 i: mzm 2 S ©B^x- 

u HuiBBfiifssfifecfct/Mis^ 2 Dm 

£ tz&m. £T5o 

[ 0012 ] 

D^m^is^zfmm^^mmy ft-A£Aftf saff 
-ry?7x-xgpt, 

xtiznrcm 

DD&$mWl7 

ztiz'tiM-mmy y-xicMi$tz>m-mm7 ft - a 10 
HffiScgPift MIBi%J&B{i7ft-A£MfB¥-B{§7ft- 
A0Aft0AfrS&I^AtS(#0B{§7 ft-A3SftLT 

mmxzmmwg&tttL. mmmwmxwwx 

e>ftAB{§7 ft— .L.^jtulBffifS-l' ft 7 7 x-X*ftLX 
buIB ^^ A # £ tfggfc BJftft 3 c i : *W&. f?Zo 
[ 0013 ] *%WDwmmimMit, 

fifiiftgp £ 7— r >y 7 £ 'MiEX 7 7 7 x — 7gP£: # U 
tufiBn— r y 7tf Aft®{i£ft4§{kft£ft^{bgg£ft 15 
^fbsnfe®«*®»7u-Afc:#i^ , rs7u-A#i« 
gPift Aft£ftAB{i7ft-A£#fP?LTfr^fb£ftA 20 
mm*mjrrz>7\s-xftMffit, mmtttirmm* 
mmtt z> mm bap* x ximmt^ntmmfy & mm* 

'nfiSc'f SBffi'nfiScpP^WLs MfBilH8''('ft77x — X* 

ftLxmmm7y-x*m&mx&ct*w®tt 

§ o 

[ 0014 ] xmmmmmmyxxxm ii7w 
A^AAft^n i Dmtxy$7 x-xgih, mmm 
7 57 U-A 

frflpgpjA A*snrca»o^fi8ffl®«%-oo^«B 
®7ft-AK®jrfS^J®H®7ft-A*/S®fc, AT) 30 
£ftA^a0¥-Bft £^ft^ftm-Bfi7 ft-Aic® 
j&ft^-jlH^ft-AlifiJcgPiA MfB£-/Mi7ft- 
A £ MIB¥-Bfi 7 ft- A 0 Aft © Afr ?> g®flS A»# 
©Bi?7 A- A3SiR LT^A 5®»«Jg® fc U 
MfBB{t«#gPft^ff A ?>ftftB{i7 ft-A^fulEII 1 
©aft'f y*7x-x*ftLxi±iti?zmm&®&MiB 
fflmmst, mmxiiUh, mmmtiMt, n-f7^ 
b,-S201flYy^7i“^fu 
7 ^A*H®%«F€fb-r ^ fbgp t , ftmtisftfm 
tt£®«7ft-Afc®jrf*7ft-A«tfSPfc, Aft£ 40 
ftfcB®7ft-A£^LTl^fb£ft;fcB«£fcBft , f 
§7u-A^gpt, ^fb^nfefflB^a^b-rsa 
tg m axjmmtxnrmm^hmm*^m-^mm 

^■figgp £•&£>■%.*)' mi§E% 2 DMiB'fy $7 x—x*fr 
LTMiBBft7 y-x*mgm-?5MmDmMmim* 
£fr6Mi$zn, mm.WLDm\mm^i$mmm7 
y-h*mtmm^^mmmnm.mm u mibb 
mmtimmmmsimmDrnsmmmimmfrzg 

in LfcHNEB®7 ft-A£#8?LT, B®x-7£ffl# 
£fcttT15£B«7 b- A*®^ LT«BBa»OB«)i 50 
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BttAfciMDig-rcfcfc.fc'ft ffi®iifil%fT5cfc««p 
$ fc £ A£o 

[ 0015 ] sa , *«®© B « si ®'> xrAtt % mm 

7ft-A£Aftft3lfU 0iSfi^ft77x-7gP£u lu 
§BBfi7 i/-A*^i*fflB« £m-mm £icftmtz> 7 
b-A^gpt, A*snfcaao^i«fflB®*-oo 
£$Bfi7 1/-Afc®*rs^®®»7 ft-AHI$gp 

A^sn^aao^-BB^^n^n^-BBAu 

-Afc®i«**Sl£-B®7ft-A#Wc«^ tulB^B 
f§7ft-A£MfB#-Bfi7ft-A0Aft0A;fr6igM 
8SA»#0ffi«7 ft~A)IKLT^1iA3B{§^#gP£ 
£*TU f(IKffl«W®®?«®A&ft;fcH«7ft-A£ 
IWB® 1 ft77x-Xfc^LTtfift , rS$»0 

mm£®&wimm%w£, mmxtigg£s mmtii® 

£, 3-f'^b, fg2©Sm-l'ft77x-XgP£;pf 
U MIBn-x'y^^A^B^^b-rS^^kgP 
A, ft^{bSft;fcffi«£H«7ft-Afc«jrf37ft-- 
AntijStgpiA xt>zfttmm7\s-x*ftMLx®mt 
snA®®*tti*fS7U-A^M»wt, ra^sftfc 

®«£«^fb?- 5 kgp& cfc tf 8Htfb $ ft AHt! 6 

Bffi^fiScft 3 BBo-j^gP tfrZ&O, tutSIf! 2 ©iifi 
Y 77 7 x— 7£4> LTitutEBfi7 1/- A^StSMf S 

mnDmmmmm^£^<bm^n, mtfmDmmm 

mwa-i? xmmm 7 ft - a *%m l amibm 

ao®»^«uSiffi®®llPS«*i«fflSfc®®7P-A%2l 
B«7l/-A*»®UT, Bffx-7%ffi^ 
ft-eTSgBfi7ft-A£MJ&LT, MSBMS[0B^a 
Aft A0, ®»ii®«fT9Cfc«1f 

l*AT3o 
[0 0 16 ] 

[ ffffl ] *« B © B «^ S & jSffi ® M ®««- Ptt , SfIL 
A^ft^ft0^B^B«tBgPftftM0Bft^ttm 
l. ifeiiira-eo®»3pjffl#ra± 

OHBO^jSi&RlBlc-rSo 
[0017] ife, *«®oBB^«uiSii®®®«B-e 

{4, §fibA^ft ; e'ft0B®7U-A^7ft-A^fi|gP 
■e^j«ffiB«fcW#ffiB®K:#»U ^Bft7ft-A 
t #- B #7 ft - A ^^ ft^'ftlifiSc B ^ am^A 1 

&xmmmm^imm\u%m\xm ? § 0 xma 
Dm\mmwg.xitxtitnrmimmm^^Mm\ 
wmsfr z Deleft? xftmtb, B(i7ft-A^it 

i&Lxmimmimmmmmmicmm u mnxrmm 
7y-h*ftMxxmmtx. mm&i&*i7^xmt}? 
§o *f^0B{iSfift7AATlft B®aff4SA^P» 
H«7ft-A3&B»^«!jSa®®»S*t2S®L. 
o ®«^ n ! ijsai ®# j ® sara ^®«7 ft - A ^ a^fg l 
T7ft-A0^ft? -n®®^fTV\ mmmimx\mm 
7ft-A^a{ift§ 0 dftftiD, Bfi^^afa» 

aetfetts^fb • mm bttfrfc-r. «usbt?©«» 

fUffl#®±OB«^«fc*ttSBR^bi:fflajffig%/jN 
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[0 0 18] 
c^mij]0k 2 > 

mm (ommi &&tsm4. 5 * 4 . m\m%nmmm 
m.m.mmbfci/xy-L,<Dmmi ts&zfme, 7 , 

8, 9 , i 0 s IK i 2 s 1 3 ti^n-^n^xxA© 

MMffilttTfi't 0 V fo •§ O 

[0 0 1 9 ] 0 1 <DW*&i6jimffim&m 1 a {4s a 10 

«>T777x-X®l Ofcs Hf§$aifgfl21s 22s • 
••2ns B»£j*® 3 0 t s Bi^j£ftlfP®4 0T?« 

§<> &B$*tus®i4B&&4tfl:®2:s ®{§«*§{b® 
fcB»»ffi®T«JEfrrSo 5HB>T777x-X®W:aB 
«5fc»n#©I SDN^>^7x-X^0 0 BttffiB 

WttSBRWB^KR^StlTV'So ji{i"f'777x-7> 

g|57?§fi LfcSKtx- 7 i4^nen®tM{bgPAft€ 
fb£ ft & 0 H^0«^{bfe .j: tm^fbii bbb $-?$ 5 
h. 26 ucmrz o Baam®-^ awa^tauj^ 
5.tb77$tirc®fif : '-^0s R£-*-s®« (twittf 4 ^ 20 
fij®ffi0£±) {c^jS1*Sg|5^0-r-^^atB-rSc -r 
- 7 © a tb aa®^#®®® tnw® *■ § o 60® 

»£iSB#a*f iia^ 777 x -xgg^/r braft^ 

» W t A* ?n§ 0 Bft^fiRgjROTfc: * S 
H«07cffl»-e0®«*^stiTteOs 
ttg^a^fcfcUT^ft^ftftJCTSBaaffiWfcB® 
aajfs^afgf s» ffliitttiifi^iis B®££g$® 
#K:*U'TJiS5nfcB«E»J5‘r«'r*-7©{ftB*j& 
irr3 0 ^n ; e'n0®fiwtBgi3T'ii®^^j©gp^6 
Sfs L7e®^ffltfj{g^lc^oTs A— 7 ; &7 74 1 7 7" '4' 30 
#®fifflajgi5T'vx^77$nrcT ; '-7i4®ft^ 
Sfc^TBjBSfcoTife^SC fcKJ:!) 170 
B«-r-7fc^lS , rSo £«Lfcffi«tt#ffiLT&B® 

teB®©B®ffi#fb®T?WF#{b U ]l{i-r 777 x-X 

®£^LT&fiJffl#«*fca8I-f3o 
[ o o 2 o ] 0 4 tis mmM&mmmmwztm t 
fc7AAA0$jA'& Os B«£j*¥®fcB»iSffi¥®* 

*rr 3 B®hhbsii 1 io % 21 o*«ni»i 00 s 2 
0 1 a fc&asft 

5o ilfim I SDN^©T ? '77;P0B«f!lffl'r5o B 40 

7tS0B®ffi*¥a*£-f sfUffl#®* i o i s io 

2s 10 3loJ;tf201s 2 0 2s 2 0 3# ! g^!£ftT 
05 o 

[0 0 2 1] ^C06 7?041Cfe0T®^±i!l*afM® 
SPSS 1 a LfcSt0Bfi0^ 0 & D ©a^fcBW! 

■rso fijffl^AA^AABft^^n^'nA-F t l tc 

Ifr&s Bftafi^Bl 1 OA'lis As Bs C0B«§^ 

J*U £$Bfil 1 l££j8f3o ®«tBftaffgfi 
2 1 ottfciSB«2 i i££j£-fSo HiiafiSfitt-g- so 
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sic l fcHfi^Bfi^^am»j®gfitc ^n^'nam-r 
§» ®ft^%^am®j®^BTt±s 07 ^-f 

^ ( 21 , 3 ) ?aB®£j£B«ji®4o 

^60BftfflttKi^lcjSCTAs C 7 

tfJU S/cB^ttt±i® (2 2, 3) A'&Fs E0»D 
A-7£ffiltBU ^ft€ftfflajLfcx-7£Bfi£$® 
3 OT-a-fiicU -nJSfflfil a 1^^-fi.o £j$£ftfc 
£j«b«i a 1 i4s HfaangB£4>LT^n ; fn0fy 

[0 0 2 2] 02 ©B££%j^fift®8B 1 b 14s 0 

1 0®fi^iHl^afI®«B 1 a fcfev^Ts BftffltBgP 

*®«^®®fcOS5l^WBan^fli*U ®B^J® 
®fcB®^W$fc nfflRttfct»©-Cfc3o ^®fi®a 
©©nBfesBBatawtt^n^tiffitt^wtssRs 

n^o a{f^777x-Ag|5A'g{MLfcB^r-714^ 
ft^ftB®»f{bffiT*fltefbSft3o S#{b£ftfcx- 
7 i4#®{i®agpiz: 35 § n m<Dmmm&mz a* stu 
»B«5|cStlSi;feH«aiffl*ff5o atBLAA-714 

osDffliitttugg 

(2 1 , 3 n) , (2 2, 3 n) • • • (2 n, 3 n) 

A-^n^nani 3 n 

fs 0 ^j*snfcB«t4B»«F#[b®fe<fctrjHi^77 
7x-xw^LTggRiS5ttfcas®?nso 
[0 0 2 3] 08 14®fi^iHl*afi®{0gB 1 b 
LA7AA A^ t*©B«0Jf» 0 M 0 Lfc0T$> 

§o M^140 4i:®tiT'fe^o ^iJffl#4SA^60A* 
B«A~FttB«iiMS®i i Os 1 2 0-wvrn-a- 

fiEHfii i ls 2 1 1 

B l bicafl^n^o BI«ISIgll bli^ 
a®B®fe:B«^«*fT7Cfc%ita2:'rao ^©a? 
^r0 9(c^To BfiafSSfil 1 O*' i 60AAffl{il4H 
fi^fbgp (2i, i) -eaHHbSftfcRs Bffatbgg 
(21, 31), (2 1, 3 2) fcA*Stls S/fcHB 

aM^B2 1 o^eoA^Baaaaa^b® ( 22 , 
1 ) Ta^fbsnfefts ®«tbgg ( 22 , 31 ), 

(2 2, 3 2) tA^tl^c ; &ffiftttttJgP‘?'14®^'a 
«»J®®4O*'60B««ltfl«#t«tOs fflwmgp 
(2 1, 3 1) 7?14 As C0Hii0f : '-7^s ffldtttiJ 
® (2 1, 3 2) A'liBs COliOf-7^s B$tt 
m® (3 2, 3 1) T'14Es F0il0f“?^s MM 
fflttJgP (2 2, 3 2) T14Ds F0*H$0x— 7^n 

?'nm ai-r^o ( 21 , 31 ) (2 

2, 3 1) Tfflai$n/cA'-71i®ft^fi)cg|53 lfcA* 
Stls ^®#l b l^^stis. |Wl^lc®®ffltbgp 
(2 1, 3 2) 4sAtF (2 2, 3 2) 

7t4B®^J«®3 2lcAA$ns £tfB$l b2*^fig 
$n§ o ^tfc®^i4 ; en^n^-rs®^afigB 

*^tT5pJffl#i**CSSfflSn. fiJffl#4SAl 0 ls l 
0 2s 103 T'{4^fi5tHfi lbl«, 2 0 

Is 2 0 2s 2 0 3 THt&fimm 1 b 2 ZZftZ'tlg : IS 
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[ 0024 ] @3 (Dmm&tmmmmm.w. us, 0 

aicmm &m 

WfcH®®&®£Ri*fct>©-efcs 0 01 traaidug 
4 y 7 7 x -xgre^i l tc fflftr- 7 ^Bfiigmsn 

tffftt § o nfciiftx- 7 fcHfitffltfigpT? 

ftao0«o0»r“^^aai-r«. ^icima^n/c 

&a, i§/j\ ®mm 

<Db Dl*frt\ #B®s#iai5-eipisn 

ABfix— 7 £-h-J&LT 1 O0®»fc-r«. 

[ 0 0 2 5 ] 0 1 0 1 c %m 

fflLfcS'Xf\A©®fcjSbfcBT*fc3o M/&1404 AB 
*!A'&3o jpjffl#®* 1 0 1, 1 0 2, 1 0 3*'6<DA 
TlBliA, B, C14, iiilgll 1 0 fcfcV'T^JS 
mil 1 ifc-&j*stw 1 ct 

£{I£ft3o fUffl#^*2 0 1, 2 0 2, 2 0 3 *'8.0 
AABftD, E, F14, HfiiifSSM2 1 OlC^l'T^ 
>«i 2 1 it^«?ti, i c 

icmmiEtiZo mms&smmmnmw 1 cm 01 

1 ic^f ASicBitiniggi 1 ofrzvxiimmz, 

mmmitm ( 21 , n •?«#«: u Bi?atij® (2 

1, 3) Bli^gl 

ffi (2 1, 4) tCfcV'T, BOlittl^O, A, C£> 

2 1 0*'6OA*B*«B®a^fb® (2 2, 1) vm 
mtzn, BittttBgp (22, 3) ■e-&j«-rsB® 7 ? - 
7*MllBL;fc®K B®®a® ( 22 , 4) fcfeV'TD, 
E, FO®«%®/hLfcx-^fcS»?tlSo *n€n 

sisnftf--^iiBi^is93 ofcfei/'T^iasn, 

1 c 1 fcLT®«jHg&it£fl-LT& 

[0 0 2 6] 0 5 140 4 tc^LAB{l£ii{it>'XT"AlC$5 

l fc®-c& 3 o sftiifM#® t mmx *¥® fc Bfitu* 
¥^rr§fjffl^a*N 0 1 A^iif=g§N 0 o^d-tr 
®*^«l^affl®»SBJi:»a?nSo HHiiifaSit 1 
10,21 01404 fcBat^n^nB^x^SfcB 
»ia*¥®«w , rsfijffl#®*«iRSL, ingsgi 0 
0 , 2oozftLTwm£M&mmfflfflmmicmMzti 
5 0 

[0 0 2 7] 0 1 2t40 5<DS/X-rAte*l,'Tffi®£ift 
1 c l rd#<Dmm<D*$> omoom 

^L/c0T'fe§o 5pjffl^®5|51 0 1, 102, 103 
14BfiiI{§gBl l OfcSSRStu SfilifiUBl l 0 
«jiiasa i o o^^LTBft^tMafiiijffli^M 1 c ic 

0 1 141HIS&2 0 0^1 
TBfi^tMlifI®Jt0gg 1 cfcSSRLTV'So 
^B^OA^BBtf^tt^ttA, B, C, D tt&t, 
B&iHI^B 1 l 014S«*3fyffl#B*fr5©Art® 
«A, B, C^figL^fiScBfil 1 lfc£j*U Bft£ 
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10 

±th^ilflf)5tJWgg 1 clcgfg-f § 0 fiJfflB4SA2 0 1 14 

AtjmmDzzvggmm&m&Mmmms i acm 

mtz>o 1 eta, 013 ^ 

•rid 1C, B^affgg 1 1 03&'5OA*H®l4B®® 
(2 1, l) T«l|fcSftfcfcffi«8lffl8& (2 

1, 3) T»A, B, C0®«0-r-^3!ll , fflttiSn, B® 
®ftW-p»44k:t>-tirf®®-&i*a53 0fc:A*Snao - 

2 0 l**60A*B«tt, B®£&» (2 

2 , 4 ) icrnm »h$n^x-^ic^sn, b® 

10 ^is®3 0fcA*sn3. om a^s 

n ABft^ Q-fiic L, ££B®1 c2££j£TSo 
tiA-n J$Bfi 1 c 2 14B{§jI{iSB l l O^/l-Lmjffl 
#4SA 10 1-10 3*«fctfE*PJfll#ig*2 0 1 lc^ 

fi$n, «n c2*«^-r5j:fc*'if#5. 

[0 0 2 8] 0 1 8 

vrnmi 019 , 020 it^mmmimm^mom 
/m 021 , 22 , 2 3itm{mw£M{mmmst 

2 414Bli7A-A0l§j$, 025, 26, 27, 28 

20 liBfim— A 0 i, &cfctf 02 9 , 3 oi4-^nmv> 
X A A 0 AS £ 0 

[ 0 0 2 9 ] 0 1 8 OB^^^jifSSiJSPSM 1 d 14, 
ilfS'l'XXXx-Xgm Oi:, 7I^-A54^g|3 5 1 ts 
^lSH«7U-A«fKW5 2fc, #-B^XA-A<ifig 
SP5 3 fc, Bft^MgP5 4 h, B®^j£^a®B®5 
5, 43At>'^Jffl#B^Wg|3 5 6 t^&«iasnS. n 

>7i-X»fe^LT7U“A»«ai5fcA*?nS. 7 
U-A»ft?g|5A'14, SiLft7U-^i«l8ffl*i:¥ 
30 -B^IC^L, ^fflB»*^lS®«7U-A«J«ffi 
lc, ^-BB*i , ¥-B«7U-Aa^»tA*?tiSo 
^«B«7 b- AlffiggP A'14, 7 A- A^»«5*' ?> A* 

snfe^fflB»«®«^j««aiw®®3&'&o®wfcfie 
oT- 707l^itiiU B^#gBlcA*-r^o 
m-Bfi7 Ix-A^S13A'14, 71^-A^g|5^e»A* 
ffl«*lo©7U-Ai:LT«j®U ffl«9J 
#aucA7i'r?.o ®B«asP”et4A*snfeffl«7u- 

»On®OH®*'3gJR«4U iifI-T777x-Xa3^/r 
40 LTffl«7U-A^BIKiTORKSI03g?n«o 
[0 0 3 0] 01 90B^lifii^Al 2 014, 3— T'y 
77 0 A, ffifg^777x-X6 Ofc, BfiA*#®8 
Oi:, ®«a*^®9 0i:*'5®i«$nSo n-fy^ 
7 014^ffB»J»7 1 A, ^fflB««F#<k»7 3 
fc, m-Bfi?f^fbgB7 4 A, 7A-A1i^g|3 7 5 t, 
7P-A^®g|57 6 a, B^«^lkgi3 7 7, feckt/B® 
^m®7 8fc35>'5«S. Bliiiff^AlcT, BfiATi^ 
|gAA*?nfcBfil4, 3-x-y 7lcTjM{fBfi®J®g|? 

50 ^fkgPlcAoT^k^tl, 7A-A^gPA'14 2 0 




(7) 
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mmtznrcm^ft i - 3©7 mm 

4 77 7 x-Xg&Srff LTB®£ift£S^3iy®Sfi£2f 
fl^nSo aB^777x-XgG*)>LTg{SLfcB<i 
7 A-Atf3-x«y 7fi©7 U-A#»®T?$M!¥£tU 

B«a^<b®fcTa#{bs#u 
£ft, S«tfl*#afcJ:oTHl*«nSo 
[o o 3 1 ] m 2 o nmmmmwr. 1 2 0 a, 3— 5*^ 

7 7 Oil, afg^777x-X6 Ot, B(iA*#IS8 
0 1, mm±)^m9 0 tfrzmj&zftZo a-fy^ 

7 Ot±Sll®«J«7 1 fc, ®«WF#fb»7 2 £:, 7 
U-Alf$g|3 7 5 fc, 7A-A#fl?g|57 6 4:, BftH^ 
ft® 7 7, 43«fctrtinS^l®®7 8 B#jfifi 

Ktt, ®«X*¥©TA*2tifeH«a, a-fy 
7 ic xmmmmmn^ft e> ©fSaucrao T®«ra#<bffl5 
fc«fcoTflF*tfbS*A 7U-A®J«»T?2O0ft4tfb£ 
lo©7l^Afc®j«sn, )ifi-Y777x 

S®^V77x-XS£^bT§®LfeB«7b-.Mf 
3 — rv7i*307U- L.fMWViM$tu ®««#{b 

mcxmmtisn, Bffii^gg&£T®®i^ 2 n, mm 
ttitj^mzz-oTttitiznzo 0 2 0 ©Bfiafg^A 

if, 019 iC&V'TflF^ftgfl^ 1 oLA'l/c4^ll§ 
mxhz>o 

[0 0 3 2] 02 1 if, mm&i&immmvmm* 1 £ 
Ltmmmm^xx x(Dmx& 0 , aisafi^ 
*( 120 , 1 ) ~ ( 1 2 o, n) ft’ttiztmmm 1 
0 o~n 0 o%^LT®®^flSji£a®®j®s® 1 d tm 

MZftT 1 ' 5 , 

[0 0 3 3] 02 2 its n & 

*X7- K£&^LTfiJffl-f3B{ia<g'>Xx A©0!IT* 

(id, l) ~ 

(Id, N) tfliffiioo, 2 0 0 , -fcioTfSS 
aitafg^ (120, 1 n ~ 
(120, ik) ( k = 1 ~n) ftmimmtmmm'® 

SB (id, k) fcSsRSfrcvs. 

[0 0 3 4] 0 2 3 if, B^^fflfgSiJ®gB^77 
HKfc»®Lfc®«a«'7XTA0®T*fcSo N a0B 
(id, 1) ~ (1 d, N) tf*- 
n^'naiiss 1 0 o~n 0 0 %fr Lxmm^v&gmmu 
w%m (id, 0) icx 7 -«tegtt$nrfeo, 0® 

(1 2 0, 1 1) ~ (1 2 0, lk) (k = 1 
~N) (Id, k) fc«fcS 

n§» *fc, Bfi^^afiWSB (id, 0) mit 
B^SfiSS^ (12 0, P) , 1 (12 0, Q) , -ft 

^n^nafgmp 0 0 , qoo, -^Lxmm^nx 

[0035] 0 2 4 its 1 d t 

Bliafi^^ 120 a, 12 0 b ^Jffl L/cBftafg'X 
XxA£:l30T, a§(I$n^Bf^7 U-iOilSffl? 

®®r-*02t®±£aVrflJffl#I DtB®0+)- 50 
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'l'XABlif : '-70ll?iJA, 7U-A0^O£^f EO 

Ft*'6«j*sns. 

[0 0 3 6] #£0 2 9£fflt'T, 02 1 ©Bliafg'7 
XxAT'0 1 8 0B®m^afS®J®SB 1 d £0 1 9 

(ommmmwK^mm trcnvmmv^ o m o om?* 
mnt%o mmmim* ( 120 , 1 ) ~ ( 1 2 0 , 

5 ) T? 0 A*®»* j tnf f nA~Ei:ufe®^, alia 

IS* (12 0, 1) *'6tt®2 5fcjj*sn£«fc54® 

^B®7U-Atf®®^J6j50i«®l®S« 1 dfca&ft 

10 3, mMfcs B^afl^* (12 0, 2) ~ (120, 
5 ) ^5.t ; en ; fn0^figffl®^x-7fcm-B®f ? - 
^«ko«j®snsa^H®7u-Atfsi6n5o a ms 
HS^aflftfJfflSB 1 d-ua, S®bfcA~E©B« 7 b 
-A££j*ffl®»4:liMi«fcte#»bT, #-B®7 
U-Ai:^j«®«7b-A*^n j E f n#«« , rs. 0JA 
Us mmmm%ffa (120, 1 ) ©fy®## b + c + d 

+ E^il^t/fcfcln'iCif, 0 2 6 £^tMB®7U- 
AAllilS* (12 0, 1 ) fc&BSnSo 0»J*. 
if, ®#afi4S* ( 120 , 3 ) 0 fijffl#^A 0 ^m 

20 2 7 C^tAOf-B*7 U-A^a^ 

^jf.{fB®a«^ ( 120 , 2 ) tf a + c + 
D + E 0 ^®fi, Bfiffiii^ ( 120 , 4 ) tic© 
#-B®, Bliafl^* (1 2 0, 5) if A + B + c + 

mvmmmiaewzn-ric s»©g*brcB«*ms n 

tftX*%%o 

[0 0 3 7] 029 iC*50Ts 020 ©Bfiffifl^X^ 
02 7©#-®^0B{§7A-A 
tm 2 8©^ffl®®0B®7b-Ai:*^Mf.e.nT 
30 BftaiS^* (1 2 0, 1)3^6® i^«ilW8 
ii dtais^n^o c0f^t(i, £T©wgi±, 

S A if *^0 if % 6 ftftvm it fc f 

DnrarefcSo 

[0 0 3 8] afIi^i:LT, I S DN0«fc5fc€2Bifi 
(CBR) 0^-y h7-7*3pjffl-r««^fctfs 

0 1 9 ©BfiaM^^fJffl LT#©f 7 ^:B^7 U- 
A^«^-rscfcfcJ:O®®B0W«lfJfflW’T?tSo T 
fct>X>s ^!lA.if IB (6 4kbps) 7:'H. 2 6 1 T?f$ 

40 ^fb^nfcBfi^afi-r^B#, i/4©77X<db^ 

1 6 k b p sT'^#{bL, ^0©4 8 k b p s7?i-B 
«£EHf<bb T02 5©li^®{i7b-A^lifi)c-r§o 
0 2 0 ©BliaiiiS^^fiJffl LT 1 / 4 0+k'f X0B m 
*CBR»-pSS«-rS«^iCt4. ^D03/ / 40^1C 
if x 5 -0x- 7 ^ AnraB-r § o 

[0 0 3 9] affSSi; LT, Ethernet^ATM 
-LAN, F D D I ©# 7 &£aj§gnM (VBR) © 
*-y h7-7%fJffl-r5^£ifB®7b-A0^t 
0 1 9©B«ji®jg5tt%fijfflLrB*?n 
seas®-?® 2 5 x>^mmy A-A^a(g-r a c t 
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fc-etsu 02 7 <dm 

-mmyy-h^^mm^mmt^z. tt>zz 
COm^s mt££T 0 *iJffl#tf®tjA£MTV'§ 

m^icimmB, c, d, mmm 

mmm\zmmvfc±mT*-z>^ 
it, mz o(DmmmmmL*mmLT, BiM^* 
■&$Lmm&-7\s-h<DH*xkmL, mm^m^mimm 
mmit^mmm^-mmt LTiMfi-r^c tic& 

<o, mmz^mmtZo 
[oo4o] %rc, mm^®^M\m\'mmm. i d^c b 
rii£ v b Rffl0M97 0jifi-ry^7x-x?-#-r§^ 

yy-y 

0^r-R7x^0tS@^*fcL> F7-7© 

mmmmmmzttzc 

[0 0 4 1] 0 3 0&, 0 2 2^0 2 ?>(D&o\zmi<D 

®m%m&mmmmw*tmmm l/cb#©® 

mmmim^ d 2 

0, 1 1) ~ (1 20, 2 3) voxtimm^^nm 
A-FkLrctM-s, mmmimx (120, 1 n ~ 

(120, 1 3) ©B(i7 u— 

(id, n tif>n 5 „ 
Biiijafiaifcfc (120, 21) — (120, 2 
3) ^e.fe ; en ; fniHiD~F 00 ^ 7 U-A*w^ 
®£M\mmm.w. (id, 2) » %rc, mm 

(id, 1) (id, 2) icit 
a + b + c 0 -a-^Bfi 7 a-a*^ (id, 2) ^e> 

(Id, 1) tcttD + E + F 0 ^®^ 7 U-A^jiP. 

ns o (id, 1), (id, 2) \t^mLtz±xom 
my u-a^#? u mmmmmimm^tD^mcjS, 
VT&immy\s-hitnm$LL, ^afgafia^cg 
fg-fSo ^wmmt^w.m<Dmm^®^Mmummm.tA 
'MM &£#iGEf 3 i §-£\ 0 2 2 0 i o 
tiy'r-Ymmm-rz cticx*), 

■t%i ItrfU'Z&o %fc, 02 3 (DXdlCXZ-mzm 

m^®&m{mmgmmmmmtz> cticxo, mm 

zcktfzzz o 
[0 0 4 2] 

xm&mm&m&MmMW&mit, & 

©x-^atB-rSilfcKJ;^ l^B{iP B 1 ©i?&/&£ 
RJt&cf £><, &%£(c^ 0 fiJffl#*V/ci§^ 

rc/c*. *mn<D 

®m%®&mm\nm.w*m^ftif, 

Bfi^fif §i 1 BtH 
jsa-eaF#, ii[S37 ktf-C '%%> 0 
[0 0 4 3] Sfc, ^0^0B#a(l'>7xAT'li, B 

imimyncAt) $ nrmmt>\ ®m%®&mmmm. 
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s*' ntmmj n, 

mm^mzimmt ■ < , mm% 

{tmmmmz'h$<?z>£ktfz*Z 5 o mic, mm& 
^M\m\nmmzmmyiy-.L^mLxnm^ • ^ 
®*ff a c ^tCct y>, WKDmmicmwzs-z.tictm 
wcm% 5 ^-mm^fmmzmmwmiQmm% 

cktfZZZo 

[Bffi©®#*!^] 

io [si] *mn<Dmm£®&mmmm<DMi&z?rs'? 

0 o 

[ 02 ] 

0 o 

[ 03 ] *mmmm%m&mm\®mm<Dmfc*7rs-$ 

0o 

[®4] *mn<Dmmmmi/yTh(Dm&* 7 r,'tmo 

[0 5] #^B/j0Bfi®{i7XxA0®j$;g-^‘3'0o 

[® 6 ] ® i <Dmm%®&mmmmwmmLrcyy 
TLictsv%mm£i$<Dnm\*yK-Tmc 
20 [ 07 ] m 6 <Dmmmict 3 ^rmm^®^mmum^m 

fi © f - 

[0 8 ] 0 2 (Dmm^m^mimmmm^m Lr-yy 

X A t felt ■§ B® n'J55c0^jBP ; &^ t"®o 

[ 09 ] 

[^©x— y ©fttft^f 0 O 

[ 010 ] m3<Dmm%®gm\m\'®wm%:mmLrcy 

yTAicmz>wm&i&(DmMffl**rm a 

[01 1 ] 01 0 <D^Mmizt 5 \,'Z®m£®£,Min$l'$ 
gfirt0x-^0S!n^-r®o 
30 [0 1 2 ] 0 3 0B^^±ti!^ffi€»gB^fiJffl Lfc -> 

XxA(C*5lt?>Bft^0llB^J^-r0o 
[01 3] 01 2 0^fflWc43l/^TBfi^^iS{l» 

2 CDMtlfryjit 0o 

[014] ^* 0 B^iiii^afs»gB^mB^-r^ 

0o 

[ 015 ] m*<Dmm£m&mmmmsommiz* 

-T0 o 

[ 016 ] 

[ 017 ] m*<Dmm&®&mmfti®mw*2®&mz 

[ 0 1 8 ] *%wo®mm&mmmmm(DMi&z* 

tm. 

[ 019 ] *mm®mmim*<Dmf&*K-?®o 

[ 020 ] *mm®mmm$ft*<DMi&Z7rsir® 0 

[02 1] *f§B^0Hfijifa'>7xAOlifi)c^-r® o 

[022] *m%(D®mmmyy 7 -h<Dmfcm* 7 F.? 
0 O 

[ 023 ] *mmmmmmyyyh<Dm&m*K? 

0o 

so [024] ^mmmmmmyyT-uM'zm^miE 




(9) 
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15 



n %®®7 \s-h<Dmmi 7 F.tm «, 

[02 5] Bf!7 U-A0H8l£jjVr0o 
[0 2 6] BIS7 A— A(D—$l ; £r7K'f'0o 
[02 7] B{§7 \y—L<D— 0J£*f0 o 
[0 2 8] It7U- A0— 0ij£*t0 o 
[02 9] *BE©0fi8Ifl'>XxAfcfet'TT-*0 

aMvfcjj^r®. 

[03 0] 

[«F^o»iW] 10 

1 , 2, la 4 lb, lc, Id, (1 d, 0) ~ (1 
d, N) 

lo, 6 0 mm^y^yx-^ 

2 1 ~2 n ®^®ag|5 
(2 1, 1 ) ~ (2 n , 1) BfttS^ffcgP 

(2 1, 2) ~ (2 n, 2) Bi^fbgP 

(2 1, 3) - (2 n, 3) B^fflffigG 

(2i. 4 ) — c 2 n, 4) 

30 

40 mimi&mfflm 20 

5 1 71 

52 

53 m-a<i7b-A^gp * 



54 mmwffl 

5 5 Bfi£fi!c$ll©j®gp 

5 6 mmmmmmu 

70 3-77 7 

7 1 iMflBMJSUgP 
7 2 Bfift^tgP 
7 3 

7 4 m-a^^F^fkgp 

7 5 7 U-Alf^gP 

7 6 7 U-A#ft?gP 

7 7 Bfttt^tgP 

7 8 Bffi'o'SScgP 

8 0 0tiA:fr#l8 

9 0 a^tBTi#© 

100, 2 0 0 — N 0 0 , POO ilfgg§ 

110 , 210 mwmmmm. 

101-103, 201-203, N 0 1 ifljffl#4g 

111 , 2 11, 1 a 1 , 1 b 1 , 1 c 1, 1 c 2 
$®t§ 

1 2 0, (1 2 0, 1) — (1 2 0, N) , (120, 

1 1) - (1 2 0, N2) , (1 2 0, P) , (12 

0 , q) 



[04] 



[0 1 6 ] 




n> at 










vj Vr V A® fiji 



( 10 ) 



W7-2 8 8 7 9 3 



[ 01 ] 



[0 1 8 ] 













































( 11 ) 



#HJ¥7-2 8 8 7 9 3 



[ 02 ] 
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( 21 , 1 ) 



PfcfS^ftP 

( 21 , 2 ) 



( 22 , 1 ) 



vm&mm 



vm 






( 223 ) 






(21.4) 



Pd! 

£fcSB 



PdUtPSSJ 



( 22 , 2 ) 

22 




( 22/0 



Pfft 
SE&fiB 



PsatasB 




®{fc#j£$ffll8B 40 



Wfo$i&£L'&mfflW&& 



BHMftflNMl HO 



area 100, 



A B 

C 



111 



[ 06 ] 

A I E I 

— — — -^BSSfil! lal 
C I F | 

s&s&d&a 210 1 | ■ -- - 

D E 

1 F 







wm^tazi 
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[09] 
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VfVA®B5 















































120 



[12 2 ] 




<1202 1) (120,12) (12021) (12022) (1202«) (120*12) 



[02 3 ] 




























